Introduction
Youth aged 15-24 years constitute ~21.5% of the population of Jordan. 1 During these years, sexual maturation and the ability to reproduce occur, although most of the Jordanian youth go through this period with only vague information on reproductive health (RH), 2 including early marriage, safe sex, family planning, and sexually transmitted infections (STIs). [3] [4] [5] [6] Even among university students, only medical and health sciences students may be exposed to the knowledge about RH as a part of their university education. Education curricula in Arab countries rarely focus on RH, and if it exists, it is mostly skipped by teachers who are unprepared to handle these issues with school-aged children. 7 Given that university students as young adults are expected to marry and establish families, knowledge regarding RH is crucial not only to prevent possible health problems but also to promote their health.
Several studies highlighted the lack of understanding of RH among Jordanians.
example, women are generally held responsible for RH, whereas men have final decision on number of children. 3, 8 Also, almost one third of the surveyed women (n=4,076) do not believe that modern contraceptive methods are more effective than traditional methods, reported the desire to have more children to make larger families, and said that having a male child remains a social norm. 8 In addition, the early marriage rate in Jordan raised another concern. With reference to reports by UNICEF, 11 there is no significant decline in the rates of child marriages registered in Jordanian courts from 2005 to 2013. These reports coupled with the maternal mortality rate in Jordan-58 deaths/100,000 live births raise a serious concern about people's RH in Jordan. 12 Increasing the awareness among youths about RH may contribute to improving the health of mothers, children and reducing population growth.
One of the methods to promote health is through education. It has been evident in the literature that health education at the university environment is a cost-effective and ideal method of developing healthy lifestyles related, for example, to nutrition and physical activities among university students. 13, 14 Educational programs including topics about early marriage, family planning, STIs, and reproductive rights are needed. Haberland 15 in his review found that sex education programs were effective in bringing favorable outcomes among adolescents such as increased knowledge and decreased STIs. However, there is a lack of studies that describe using the interactive teaching method to educate youths about RH in conservative societies such as Jordan.
The purpose of this study was to examine the usefulness of an interactive teaching approach in promoting health awareness of RH in Bachelor of Science nonmedical students in Jordan. Given that knowledge about RH has a great impact on people's morbidity, mortality, and life expectancy worldwide, conducting research studies is crucial in this area, particularly for young adults. The knowledge that would be generated from this study has the potential to enhance curriculum development and teaching approaches used at the university level in order to help young adults to maintain and promote their RH as a part of their general health. This is in the hope of bridging the accessibility of knowledge gap between the genders regarding RH in Jordan.
Methods
This pilot study was a part of "Youth and Future Health" project. This project examined methods to promote a healthy lifestyle among university students. For the current pilot study, an intervention quasi-experimental design was employed to evaluate the usefulness of introducing RH topics by using interactive teaching methods for university students. The study design involves one group pretest and posttest, to assess changes in Bachelor of Science students' knowledge and attitudes toward RH. A purposive sample of students (18-24 years) at Jordan University of Science and Technology (JUST) was used. JUST is the biggest university in the country that enrolls students from all over the country. All students who were enrolled in health promotion course during summer semester 2016 were eligible to be in the study.
The study instrument was developed based on relevant studies to meet the purpose of measuring knowledge and attitudes toward RH aspects taking into consideration culture and social norms in Jordan. RH aspects of our study were rights and gender equality, marriage and premarital physical examination, family planning, and STIs. Researchers who developed the instrument obtained a special training from United Nations Population Fund (UNFPA) in preparing health promotion course material that covers RH. The study questionnaire included demographic sheet and knowledge and attitude toward RH. The knowledge scale consisted of 14 items tapping on selected issues related to RH. Response items were rated on a 3-point response format (yes, no, and do not know). Responses were scored as 1 for correct response or 0 for incorrect and "I do not know" responses. The attitude scale consisted of 21 items tapping on the same RH issues. The scale items are rated as "disagree" (0) or "not sure" (1) or "agree" (2) responses. The total score ranges from 0 to 42 with higher scores indicating more positive attitude.
Both knowledge and attitude scales were reviewed for content and face validity by a panel of experts. The knowledge scale items were analyzed individually, whereas for the attitude scale, a total score was obtained by summing the items scores. Internal consistency for the attitude scale was assessed and found to be satisfactory. Cronbach's alpha=0.65, which is acceptable for a newly developed scale.
Intervention
Health promotion course is an elective course offered by the school of nursing. For the first time, knowledge about RH was integrated into the health promotion course. Interactive teaching classes on RH were given to students for 4 weeks as a 60-minute class per day for 5 days a week. All professors who delivered the course had a special training in employing interactive teaching methods to promote RH in youth. The interactive teaching methods included brainstorming, debate, open-end questions, group discussion, individual and group activities, educational games, and reflections on real-life stories and videos/articles that were related to RH topics. Details about study intervention are summarized in Table 1 .
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Ali et al Procedure Students were notified by email about the study before the course begins. An introductory letter explaining the study purpose, methods, and participants' right was emailed to all students who registered in the health promotion course. Participation in the study was voluntary. During the orientation day, students who desired to participate in the study signed informed consent. The pretest was available on the e-learning for prospective participants. Likewise, at the end of the course, a posttest was available on the e-learning. All data were collected via university portal, and the final files were stored in a password-locked computer with the primary investigator. The study was approved by the institutional review boards at JUST.
The data were analyzed by using the SPSS for Windows version 23 (IBM Corporation, Armonk, NY, USA). McNemar's tests were performed to examine the effect of interactive teaching sessions on students' knowledge scores, and chi-square tests were used to examine gender difference in knowledge scores. Due to violation of the normality assumption in attitude scores as revealed by KolmogorovSmirnov (p=0.000) and Shapiro-Wilk (p=0.004) tests, Wilcoxon analysis was used to examine the effect of the study intervention on students' attitude scores, and MannWhitney U tests were used to examine gender differences on attitude scores on pretest and posttest scores. Assumptions for the selected statistical analyses were checked and adhered to scientific norms. Analyses were conducted with a level of significance set at 0.05.
Results
All students (N=515) who were enrolled in health promotion classes were invited to participate in the study. Of the invited students, 292 agreed and consented to be in the study, making a response rate of 56.7%. Eighty-two of the students did not complete the posttest surveys, even after a couple of reminders by email. The final sample size consisted of 210 students who completed both pretest and posttest surveys. Thus, the actual response rate dropped to 40.78% in this study. Demographics and descriptive analyses of study variables are summarized in Table 2 .
Knowledge of RH
Detailed information about pretest and posttest scores are presented in Table 3 . For the total sample, five items on knowledge obtained high percentage scores on pretest that ranged from 71.9% to 88.1%. These items increased significantly on posttest. Also, knowledge items with low scores on the pretest significantly increased on posttest. For example, on pretest, the percentage of correct answers on knowledge about risks of repeated pregnancy was 65.2%, and on posttest, the correct response percentage raised to 96.7%. Also, knowledge about signs and symptoms of STIs raised from 42.9% on pretest to 93.8% on posttest. Although students' knowledge about birth control pills has improved after the study intervention, ~50% of students did not know that pills are among the most effective means of family planning.
As shown in Table 4 , on pretest, the percentages of correct responses on 12 out of 14 items were higher for female students; of these items, significant differences were found on four items as revealed by chi-square analyses. Likewise, on posttest, females scored higher than males, though the differences between genders were not statistically significant except for one item; the item was related to premarital examinations. Female students' knowledge significantly improved comparing to their counterpart male students, χ 2 (1, n=210)=4.46, p=0.03. 
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Reproductive health and youth in Jordan While examining the usefulness of the study intervention for the total sample using McNemar's analyses, it revealed a significant difference between pretest and posttest knowledge scores across all 14 items. These findings support an improvement in students' knowledge regarding RH.
Attitudes toward RH
As described in Table 5 , almost all the scores on the attitude scale moved toward more positive attitude after the intervention. However, even after the intervention, some results still raise a concern. For example, 28.1% of students still agree that the presence of a male child in the family is essential, more than a quarter (30%) agreed that marriage is not a choice, 54.3% lay more responsibility on women behalf in terms of using family planning methods, around half (46.2%) do believe that having children during the first year of marriage strengthen the marital relationship, and more than half (65.7%) agreed that if one or both fiancés are carrier to thalassemia genes, they should not marry.
As shown in Table 6 , gender differences were obvious on a few items. For example, prior to study intervention, the number of male students who agreed on statements including that "early marriage for girls," "early marriage helps to have more children," "involving extended family members in the family planning issues," and increased number of children will not decrease the chances of welfare of the family" was more than the female students. These differences were statistically significant based on chi-square results. On posttest, the differences between genders were statistically diminished except for two items in which male students agreed more on the "importance of having a male child in a family" and the "importance of having a child during the first year of marriage to stabilize the family." Although these differences were significant based on chi-square results, the difference was marginal. While comparing the total attitude scores between both genders, Mann-Whitney U test revealed a significant difference on pretest scores, in which female students showed more positive attitudes (median=30, n=210) and male (median=28, n=210), U=3412.0, z=2.64, p=0.008, r=0.18. For posttest scores, Mann-Whitney U test revealed no significant difference between female students (median=33, n=210) and male students (median=32, n=210), U=4085.0, z=0.94, p=0.349, r=0.06. When examining the usefulness of the study intervention, Wilcoxon-signed rank test showed a statistically significant increment in attitude scores following the interactive teaching, z=7.13, p=0.000, with medium effect size (r=0.35). The median score on the attitude toward RH increased from pretest (median=30) to posttest scores (median=32). 
Discussion
RH is an essential aspect of the population's general health, yet youths in Jordan are lacking pertinent knowledge. Evidence from this study indicated significant knowledge deficit in critical aspects of RH such as family planning and signs and symptoms of STIs among youths which is consistent with the previous findings. 2, 3, 5 We identified many misconceptions and negative attitudes that need attention. Students' knowledge and positive attitudes toward RH were highlighted as well.
Prior to the current study, intervention students had some knowledge about the most common hereditary diseases in Jordan (thalassemia) and its premarital tests and seriousness of STIs. Students might have gained this level of knowledge from national awareness campaigns via mass media and social media platforms. Gender differences were obvious; female students had higher scores on almost all items on pretest results. These differences were significant in some aspects of students' knowledge, including hereditary diseases in Jordan, postpartum depression, and what constitutes RH. These results are consistent with a previous survey. 16 These positive findings may reflect the cultural norms in Jordan. Jordanian women generally hold more responsibilities regarding procreation, thus they seek more information regarding RH issues. This gender difference regarding RH knowledge should be taken into consideration when providing health education to youth, in order to meet their needs.
Positive findings related to attitudes toward RH were identified prior to the study intervention, in which almost all students agreed upon the extent of the benefits of family planning and that men and women have equal rights with regard to family planning decisions. The majority of the students did not favor early marriage and agreed that it has negative implications on the stability of the family. In addition, most of them disagree that the purpose of marriage is only for procreation. These promising findings may be due in part to the educational level of study participants or/and as a result of the awareness campaigns regarding RH. However, the self-report questionnaire that was used in this study may invite socially desirable responses. Nevertheless, these positive aspects can be further strengthened and solidified by health education.
Gender difference was pronounced on a few items prior to the study intervention. Although all students did not favor "early marriage, 'involving extended family members in family planning issues,' 'large family size,' and early marriage to have more children," female students showed more opposition than male students. These findings mainly related to the shifting of gender roles in our society. Nowadays women are more educated, engaged in paid labor and striving for 
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Reproductive health and youth in Jordan more independence, thus having extra responsibilities due to early marriage and a large number of children would hinder women's progress. Our study gives the hope to bridge the gap between the genders as it revealed that significant increment in knowledge and attitude of the university students was evident after interactive teaching regardless of their gender sessions. It was evident that when education is offered for both genders and engaging males in such style of teaching, the difference in knowledge scores between genders was minimal. Findings from this study revealed the usefulness of the interactive teaching approach to achieve the course goals that are consistent with Ulubey and Gözütok study. 17 To further support our findings, larger intervention studies at the national level are recommended.
Based on Hindin and Fatusi's review, 18 in developing countries, parents are among the preferred sources of information about sex and RH among adolescents. Based on the current study's results, which indicated an improvement in students' knowledge and attitudes toward RH, youths have another source of knowledge in addition to their parents.
In the current study, the majority of the participants supported the introduction of topics about RH to school curriculum that are appropriate for school children level of development and socially acceptable. Therefore, the collaboration between the Ministry of Health and the Ministry of Education to introduce RH to school children at an early age would lay solid foundations for future RH and help to break barriers in discussing these issues.
Health education in the university environment is a costeffective and ideal method of developing healthy lifestyles among university students who are in a distinctive phase of gaining knowledge and shaping personality. 13 This can be done by integrating concepts of RH into curricular and extracurricular activities of university education and effectively using interactive teaching approaches. These promising initiatives would build a partnership between young people and adults via participation in educational programs and increase the access to valid information and services on RH.
Despite the significant improvement in students' knowledge and attitudes toward RH, still there were some aspects that did not improve as expected. For example, in our study, after the intervention, more than half of the students still believed that women should use family planning methods first. Our speculation for these results is that RH may be particularly important for females because they give births and are responsible for child-rearing. Although the Jordanian culture keeps men out of the picture when it comes to RH and considers that RH is relevant only to women, men have the final decision on major issues related to procreation such as number of children a family should have. 6 In our study, the majority of the students extended from families with an average size of 6-7 family members with one third of them extending from families with an average of 8-10 family members. This finding reflects the steady rise in fertility rates (3.4) in Jordan. 19 Particularly, family size increased in low-income families; the average family size for low-income families is 7.2.
1 These results further indicate the need to educate youths about RH issues.
Given that in Arab and Muslim society culture, social norms and religion regulate marriage and sexuality, 20 this might explain the results of some items such as women's and men's roles in RH and decision making. The study results showed that even after the study intervention, around half of the students did not know that birth control pills are among the most effective means of family planning, although this piece of knowledge is critically important among those who were close to getting married. Given that our study sample is composed of university students, on the one hand, almost all students in our sample were single, and on the other hand, obtaining information relevant to family planning is socially acceptable only after marriage. 20 For these reasons, we contemplate that students did not pay a lot of attention to family planning during the course as this information has no use for them for the time being. A similar finding was identified for premarital screening tests in Jordan, as around quarter of the students still did not know whether STIs are included in the premarital tests in Jordan even after the intervention. It could be explained that some of the students do not even think about STI tests before marriage because premarital sex is forbidden and both the couple must be virgin. 21 Due to the strong value of abstinence before marriage which is an outgrowth of Islamic doctrine, it may explain why around quarter of the students believe that STI is a divine punishment and around half of the students believe that if someone discovered that his spouse has STI should permanently be separated from him.
Other results sound expected in our culture such as believing that having children in particular a male child is important for the family stability and continuity. Even after the study intervention, male students reported less opposition on the importance of having a male child and having children soon after marriage. This may be in part due to cultural factors 22 and marital adversities that may affect women without children. 23 During the past decades, the Jordanian society was male dominant, thus men had more 
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Ali et al privileges; however, nowadays women are more educated and economically productive. These privileges enable women to be independent and equally involved in decision making as men. These issues need to be emphasized when educating youth regarding RH issues.
To our knowledge, the current study is the first one that employed interactive teaching approach to raising the awareness about RH issues among both male and female university students in Jordan and the Arab region. Our study is different because, first, it sheds light on gaps in RH knowledge that were identified by university students and provides an effective approach to fill these gaps. We also interpreted the results in the context of the Jordanian culture that is considered to be conservative where discussing RH issues is very sensitive. 24 Our suggestion to improve youth's knowledge and attitudes toward RH and to bridge the gap between genders is by integrating RH education in schools and universities.
Limitations
Considering the limitation of our self-report pilot study using a convenience sample, the findings might be enhanced by a large-scale randomized control study at a national level. Students' self-selected method may have biased the sample, by having students who were more concerned about RH; hence, random sampling would decrease the potential bias in future studies. Our study sample was composed of welleducated youth who mainly reside in the north of Jordan; it would be informative if other studies conducted among youth who are not enrolled in universities at the national level. The study measure was newly developed due to unavailability of culturally suitable scale; it might not have captured all the important aspects of RH knowledge and attitudes which warrant refinements. Also, using self-report questionnaire may invite socially desirable answers. The cross-sectional design prevents causality inference. Finally, conducting qualitative studies to explore experiences from students might also be useful.
Conclusion
Our pilot study provided preliminary indications of the usefulness of the introduction of RH topics by using interactive teaching methods in promoting RH among university students. However, these results should be strengthened before adopting this initiative at universities and schools in a conservative culture as Jordan.
